Research background: Motivation for this study is the rapid development of conglomerate banking stimulated by the synergy between the traditional and parallel investment activity of banks before the 2007-2008 financial crisis. Existing studies do not answer the question about the positive influence of diversification on bank stability. They state that the combination of lending and non-interest income allows benefits to be derived from risk diversification. However, on the other hand they emphasise that non-interest and interest incomes are strongly correlated, which does not bring positive effects from diversification. Purpose: Scientific problem aimed to be solved is to verify how the diversification of activities in commercial banks into non-interest products (i.e. trading, securities-based investment activities, and derivatives) brings positive effects such as income stabilization and risk reduction. We examine the implications of banks' risk adjusted ROA that manifest themselves as spreading and growing instability. Research methodology: We use a panel regression model, through a dataset that covers 777 international banks, in 91 selected countries of the world, spanning the period of 1996-2015. Results: We document that the diversification of a bank's operations is varied and depends on a bank's characteristics, including asset size. Novelty: The study contributes to the on-going discussion on the separation of retail and investment banks with a view to enhancing their profit stability.
Introduction
The study is inspired by the rapid development of conglomerate banking stimulated by the synergy between traditional and parallel investment activity (shadow banking) of banks before the 2007-2008 global financial crisis. The scale of such banking is evidenced by the growth in the share of non-interest income in banking operations. From the post-crisis perspective, it can be noticed that banks' strategies of abandoning the traditional model, excessive expectations resulting from universalism, resort to non-deposit sources of financing, i.e. securitisation, and focus on profitability at the expense of a sound balance sheet led to the inadequate recognition of systemic risk. The global financial crisis exposed the issues of banking risk and resulting threats to the entire financial sector.
The importance of the twin issues of banking activity diversification and banking risk has been highlighted by the global financial crisis. Awareness of the potential risks which, if materialised, could cause a serious system disruption and is important for supervisors to assess the level of financial stability and thus take pre-emptive action. The relevance of an increased understanding of banking risk determinants has been emphasised by large costs in the banking system and by the negative outcomes of the bank portfolio choice. In response to regulatory changes, the impact of a bank's income diversification upon banking risk has attracted increased academic attention.
The scientific problem aimed to be solved is to verify how the diversification of activities in commercial banks into non-interest products (i.e. trading, securities-based investment activities, and derivatives) brings positive effects such as income stabilisation and risk reduction.
The research will calculate the degree of diversification of banks' activities: at the level of individual banks in 91 selected countries of the world. The overarching objective of the research is to determine whether the diversification of activities is effective in banking risk mitigation.
The main hypothesis of the research is as follows:
H: The diversification of a bank's operations is varied and depends on a bank's characteristics, including asset size (small/large).
Literature review
Existing literature focuses on the impact of investment portfolio diversification on the efficiency of banks (DeYoung, Roland, 2001; Stiroh, 2004; Final Report Recommendations, 2011; Stiroh, Rumble, 2006; Deng, Elyasiani, Mao, 2007; Lepetit, Nys, Rous, Tarazi, 2008; Saunders, Schmid, Walter, 2016) . Some studies state that the combination of lending activity and non-interest income allows benefits to be derived from risk diversification. In addition, some studies have demonstrated a positive impact of non-interest income on banks' profitability (Laeven, Levine, 2007) . Traditional arguments in favour of the diversity of banks' revenues lie in a lack of economies of similar codelivered products. Banks' revenues comprise an increasing share of non-interest income (Allen, Santomero, 2001; DeYoung, Torna, 2013) . M.K. Brunnermeier, G.N. Dong and D. Palia (2012) have found that banks with higher levels of non-interest income increase the systemic risk of the banking system. Importantly, disintermediation has resulted in banks facing increased competition from other financial institutions, the so-called shadow banking (Lepetit et al., 2008) .
Moreover, K.J. Stiroh (2004) emphasises that non-interest and interest incomes are strongly correlated, probably because different products are offered to the same customer (the so-called cross-selling), which actually does not bring positive effects of diversification. In the last few decades, most research has focused on the relationship between non-interest income and the profitability of banks, ignoring the importance of non-traditional incomes to banking sector stability. A. Demirgüç-Kunt and H. Huizinga (2009) point out some evidence of diversification gains, however they conclude that "banking strategies that rely prominently on generating noninterest income... are very risky". Also due to its global coverage and specific objectives, a study involving the verification of risk fluctuations, with account being taken of the specificity of banking operations, i.e. the level of assets/equity, type of financing and credit policy, should largely fill the gaps in this respect. A microprudential policy based on Basel I and Basel II rules could have been conducive to financial instability -difficulties in interpreting and applying new regulations, the system dominated by large banks, pro-cyclicity problems and diversification of banking activities in off-balance-sheet operations (Marcinkowska, 2010) . Thus, verification of the significance of this phenomenon should answer the questions about the development of prudential policy in the macro scale.
Data and Methodology
Following the research undertaken by S. Mercieca, K. Schaeck and S. Wolf (2007), we will construct a diversification measure for each bank in order to estimate diversification between major activities. The income diversification (DIVERS) for each bank will be computed as follows:
where NETINC = NONII + NII, NONI is non-interest income, NII is net interest income, and NETINC is net operating income. As the DIVERS rise, the bank becomes more concentrated and less diversified.
The indicator is related to banking activity diversification. One way to capture the degree of diversification of banking activities is the structure of income statements that is the shares of net interest income generated by traditional activities and non-interest income produced by nontraditional activities. Net non-interest income is defined as the difference between non-interest income and non-interest expenses; net operating income is the sum of net interest income and net non-interest income.
The schedule of interest income and non-interest income as a share of net operating income ratio is presented in Figure 1 .
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Notes: non_interest income -non-interest income is calculated as a share of net operating income ratio; interest income -net interest income is calculated as a share of net operating income ratio. To examine the impact of a diversification index on risk-adjusted bank performance, we will therefore employ accounting measures of bank profits such as Return on Assets (ROA) by dividing an average ROA by their standard deviation as follows:
where ROA is the mean return on assets (net income divided by assets), and σ ROA is its standard deviation. A lower ratio indicates higher risk-adjusted profits.
In order to test the hypotheses, we use R. Blundell and S. Bond's (1998) two-stage GMM estimator, with an adjustment in the finite sample as proposed by F. Windmeijer (2005) . This estimator is applicable to relatively short study periods (T) and a large number of observations (N). This adjustment makes the two-stage estimator more efficient than the robust one-stage estimators; even when the panel is relatively short (Roodman, 2006 ). The GMM model takes into account the dynamic nature of a bank's decisions on income-generating operations and employs delayed explanatory variables.
The general form of the model is expressed as the equation (3): 
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where:
ROA_RISK n,i,t -ROA ratio adjusted risk calculated according to formula (2) for each bank n, in country i, at time t, DIVERS n,i,t -diversification index calculated according to formuła (1) for each bank n,
NONII n,i,t -non-interest income to total income of bank n, in country i, at time t. This NII n,i,t -interest income to total income of bank n, in country i, at time t, NPL n,i,t -share of non-performing loans to all loans granted by bank n, in country i, at time t, adopted as a measure of credit risk, DEPO_LOAN n,i,t -deposit-to-loan ratio for bank n, in country i, at time t, adopted as a measure of the bank's liquidity, GDP i,t -annual real GDP growth rate in country i, at time t;
UNEMP i,t -unemployment rate in country i, at time t.
TIME_DUM t and COUNTRY_DUM i -dummy variable for time and country respectively.
Finally, a random component -Ɛ i,t .
Over-identifying restrictions in the model was verified by the L. Hansen test (1982) .
The test examines the authenticity of the over-identification conditions. The null hypothesis was tested that the instruments used are appropriate in the sense of not correlating them with the random components of the model. There are no grounds to reject the null hypothesis about the correctness of the instruments means that the instruments are correctly selected. However, when interpreting the Hansen test, one should take into account the phenomena described by D. Roodman (2006) and J. Mehrhoff (2009) regarding the excessive number of instruments.
Then the significance level for the Hansen test has a high value close to one, but it is the result of the proliferation of instruments. To prevent this, the author tried to limit the number of instrumental variables as much as possible, and the number of delays of explanatory variables to four periods.
Through a dataset, that covers 777 international banks spanning a period from 1996-2015
and the methodology of panel regression, the empirical findings document risk diversification in banking activity. The full range of banks from 91 countries all over the world is divided into two groups according to assets volume: i) large assets banks -for banks with assets above the 70th percentile in the country; ii) small assets banks -for banks with assets below the 30th percentile in the country. Descriptive statistics of variables used in the model are presented in Table 1 . ROA_RISK based on eq. 2; DIVERS -diversification index calculated according to (Eq. 1); NONII -non-interest income ratio; NII -net interest income ratio; NPL -non-performing loans ratio; DEPO_LOAN -total deposits to loans ratio; GDP -real gross domestic product growth; UNEMP -annual change in the unemployment rate.
Source: author's calculations based on Bankscope and World Bank database. Table 1 reports the descriptive statistics for the whole sample of 777. The average value for the ROA_RISK variable is 2.14%, with the standard deviation of 4.07%. The average noninterest income ratio is 35%, and ranges from 0 to 100%. Regarding interest income ratio the average value is 65%. The median value for the diversification index (DIVERS) is 0.58, with the standard deviation of 0.13. It means that the diversification of banking activity varied in the full sample of commercial banks. Therefore, in the next step the sample is divided into two groups of banks (small/large assets).
Descriptive statistics of the diversification index, interest income to total income of bank and interest income to total income of bank variables used in the model are presented in Table 2 . Interest income is on average 59% in the full sample of commercial banks, but the share of non-interest income to total income is bigger in small banks (44%) vs. large banks (39%).
We estimate whether banks' risk-taking is driven by different sets of determinants in big and small assets' banks over the year sample (see Table 3 ). It shows that a bank's banking diversification has a slight and statistically insignificant influence on the risk adjusted ratio in all of the model (DIVERS). In general, the banking risk decreases whether non-interest activity increases (NONII +0.431). It means lower risk-taking by banks. However, in the sample of small banks the relationship is reversed (NONII -0.348). This means that bank size is associated with a bank risk adjusted ROA and, therefore, a decrease in the financial soundness of small banks. The model also estimates the impact of other risks taken by banks, including insolvency measured by non-performing loans in banks, and liquidity risk measured by the deposit-to-loan ratio. This effect of insolvency risk is negative for small banks (NPL -0.068), whereas liquidity turned out to be statistically significant in a group of large banks (DEPO_LOAN +0.088).
Among the macroeconomic factors, the changes in the annual real GDP growth rate exhibited a positive result, meaning that a GDP growth rate decreases banking stability. 1.0 0.9 1.0 Note: ROA_RISK based on (Eq. 2); DIVERS -diversification index calculated according to equation 1; NONIInon-interest income ratio; NII -net interest income ratio; NPL -non-performing loans ratio; DEPO_LOAN -total deposits to loans ratio; GDP -real gross domestic product growth; UNEMP -annual change in the unemployment rate. The models have been estimated using the GMM estimator with robust standard errors. Statistics t are given in parentheses. # -means number of banks. The p-value denotes significance levels at * p < 0.1, ** p < 0.05, *** p < 0.01, respectively. AR (1) and AR (2) are the empirical values of the Arellano-Bond test for autocorrelation, 1st and 2nd order, respectively, for the null H0 hypothesis: autocorrelation of the first (second) order does not occur. The Hansen test means the empirical values of the Hansen test for over-identifying restrictions.
Source: author's calculations based on Bankscope and World Bank database.
Discussion
The proposed study should provide interesting conclusions: a. for the stakeholders of commercial banks: the diversification of commercial banks' income by non-traditional activities may bring positive effects on their stability/profitability, but these are unstable revenues, which may result in increased bankruptcy risk or increased loan costs, especially for small businesses dependent on small banks; b. for supervisors: the universality of the diversification of banks' portfolios makes them more similar and reinforces the dependence between entities in the market, thus increasing systemic risk. It can be concluded that combining traditional banking activities with investment activities, such as trading in securities, insurance or securitisation, may bring a reduction in the risk of commercial banks. Researchers, however, are more cautious and indicate that although the increase in the universality of banking operations can potentially reduce the risk, the benefits of product diversification are limited. The results are consistent with existing studies on profit diversification (Nguyen, Skully, Perera, 2012; Meslier, Tacneng, Tarazi, 2014; Stiroh, 2004; Stiroh, Rumble, 2006) . The study can verify W. Wagner's conclusions (2010) which show that diversification also involves costs. Although diversification reduces the risk of insolvency of individual institutions, it makes systemic crises more likely. In this context, full diversification of the portfolio is not desirable due to the contagion effect; c. the study should verify the legitimacy of activities suggested in the Vickers report of 2011 1 and the Liikanen group report of 2012, 2 aiming at separating investment activity from banking structures and attempting to separate the functions of retail and investment banking. Vickers writes about the ring-fencing of retail operations of systemically important banks and the need to strengthen the capital base, including tightening the requirements applicable in retail banking. It should be noted that the separation of retail and investment banks would increase their resilience to losses and the risk of bankruptcy. As a result, possible government assistance would be directed to retail banks, and investment banks, even those systemically important, could fall into a more controlled manner. This could, however, cause a loss of benefits resulting from the universal nature of modern banking, as well as reduce the availability of structural financial products, including derivative instruments hedging the risk, for non-financial customers.
Conclusions
The aim of this paper was to investigate how the diversification of a bank's activity affect the risk profiles of the banking sector in the global scale. Therefore, this paper applied the empirical methodology of panel regression R. Blundell and S. Bond's (1998) two-stage GMM estimator to test the relationship between bank diversification and risk-adjusted bank performance. Our study broadens the understanding of the factors of bank performance creation risk-taking process.
In future our study could be extended by examining the empirical relationship between the vertical/horizontal product differentiation of banks and bank profit stability.
An important policy implication of these results is that the banking risk decreases whether non-interest activity increases. However, in the sample of small banks the relationship is reversed. This means that bank size is associated with a bank risk adjusted ROA and, therefore, a decrease in the financial soundness of small banks. Thus, our results have managerial and policy implications, at least in the context of a bank's size. Finally, the supervisor should provide special attention for banks' diversification strategies because of the relationship between bank diversification and performance.
